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SOLUTION: This vapor growth apparatus for 
gallium nitride is assembled as follows: at 
least two tubes 3 for introducing nitrogen 
hydride are placed on the end face 
circumference of the upstream part of a 

horizontal reactor 2; a reactant gas- \ , : # j \ jn 
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for producing a gallium compound by reaction I ^ ^ a ' I! k S ~ 

with metallic gallium 16 is connected to a ^^^^^C^^^F'^ia >1 2 

gallium compound-producing part 5 internally * 
having a gallium source placed in the 
horizontal reactor 2 the central part of the 
end face; a substrate holder 12 on which a 
substrate for growing gallium nitride crystal 
is installed in such a way as to confront the 
blow-off part 9 of the part 5 is placed; and 

inside- protecting tubes 14 are installed at least on the inner surface of the 
reactor on the downstream side of the blow-off part 9 of the part 5 in the 
reactor. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. ° 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS ' 
[Claim(s)] 

[Claim 1] Hydride of nitrogen The coil which performs nitride crystal growth with the halogenide of an 
III group element, It is prepared hydride installation tubing which supplies the hydride of said nitrogen 
within a reaction and within [ said ] a reaction. Above In the vapor growth equipment of the nitride 
which has the halogenide generation means of the III group element which generates the chloride of an 
III group element and is supplied within a reaction The open end within [ reaction ] said hydride 
installation tubing is described above. It arranges for the upstream from the blowdown section of the 
halogenide generation means of an III group element. And the substrate for nitride crystal growth held at 
the substrate electrode holder is described above. Vapor growth equipment of the nitride characterized 
by having arranged so that the blowdown section of the halogenide generation means of an III group 
element may be countered. * " 

[Claim 2] Vapor growth equipment of the nitride according to claim 1 characterized by having arranged 
the open end of said hydride installation tubing from the heating means of the source of a metal to the 
end lace or the upstream or a coil. 

[Claim 3] Vapor growth equipment of the nitride according to claim 1 or 2 characterized by forming two 
or more said hydride installation tubing. 6 
[Claim 4] Above The cross section of the blowdown section of the halogenide generation means of an 
III group element is claim 1 characterized by becoming small as it goes at a head thru/or vapor growth 
equipment of a nitride given in 3 at either. 

[Claim 5] | Vapor growth equipment of the nitride according to claim 4 characterized by making the cross 
section of said blowdown section into 5 - 30% of the cross section inside a coil 
[Claim 6] the above it branched to plurality and the blowdown section of the halogenide generation 
means of an III group element was attached in said substrate electrode holder - many -- claim 1 
characterized by having arranged several substrates so that said blowdown section may be countered 
thru/or vapor growth equipment of a nitride given in 5 at either. 

[Claim 7] it has a source of a metal inside within [ said ] a reaction two or more halogenide generation 
means of an III group element were established, and it attached in said substrate electrode holder -- 
many - claim 1 characterized by having arranged several substrates so that the blowdown section of the 
halogenide generation means of said III group element may be countered thru/or vapor growth 
equipment of a nitride given in 5 at either. 

[Claim 8] Claim 1 characterized by forming the diaphragm which has free passage opening which 
molten metal opens for free passage while expanding the surface area of the metal of a melting condition 
to the source boat of a metal which held the source of a metal thru/or vapor growth equipment of a 
nitride given in 7 at either. 

[Claim 9] Claim 1 characterized by a substrate holder and a substrate bonnet being a carbon material or 
the heat-resistant ingredient which covered silicon carbide thru/or vapor growth equipment of a nitride 
given in 8 at either. 

[Claim 10] It is the hydride of nitrogen at least. Claim 1 which the halogenide of an III group element is 
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mixed and is characterized by forming the inner surface protecting tube in the wall of the coil heated 
thru/or vapor growth equipment of a nitride given in 9 at either. 

[Claim 1 1] III Claim 1 characterized by attaching in the blowdown section of the halogenide generation 
means of a group element the head protecting tube which can be detached and attached freely thru/or 
vapor growth equipment of a nitride given in 10 at either. 

[Claim 12] AlxGal-xN formed on the crystal substrate at either of 1 1, there being no claim 1 and using 
the vapor growth equipment of the gallium nitride of a publication (K=x<=l) Vapor growth equipment 
of the nitride characterized by preparing a mask in surface [ a part of], and performing longitudinal 
direction growth (ELO growth) parallel to a substrate side from opening of a mask. 



[Translation done.] 



http://ww4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eij 8/10/2006 



JP,2001-181097,A [DETAILED DESCRIPTION] 



Page 1 of 7 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows th e word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the vapor growth equipment of a nitride, especially, it is a high speed, and 
this invention improves [ homogeneity ] thick-film growth of hundreds of micrometers vapor growth, 
and relates to the vapor growth equipment with which little crystal of a defect is obtained. 
[0002] 

[Description of the Prior Art] The nitride system group-III-V-semiconducter crystal has received 
attention from ultraviolet as the ingredient a green light emitting device and for laser components, and 
electron device lumber a high proof pressure and the charge for high frequency. Although it is desirable 
to use the single crystal of gallium nitride as a substrate when producing such device structures Since it 
is very difficult to form a bulk gallium nitride crystal from melt etc. like other compound semiconductor 
crystals like GaP and GaAs Using vapor growth, such as metal-organic chemical vapor deposition 
(MOVPE) and hydride vapor growth (HVPE), grow up beforehand a several micrometers - hundreds of 
micrometers gallium nitride crystal on hetero substrates, such as sapphire, and this is made into a 
substrate until now. The attempt which besides produces device structure has been made. 
[0003] When substrates of a different kind, such as silicon on sapphire, are used, single crystal 
formation has the problem of being difficult, according to the difference of the lattice constant of silicon 
on sapphire and gallium nitride, and after forming A1N or a GaN low-temperature buffer layer on silicon 
on sapphire, two-step growth which grows gallium nitride at an elevated temperature is performed as 
one solution. However, when it originates in the difference of the lattice constant of silicon on sapphire 
and gallium nitride, and a coefficient of thermal expansion, many penetration rearrangements exist and 
the property of a light emitting device and dependability are raised, it is very important for the gallium 
nitride single crystal obtained to reduce dislocation density. 

[0004] As an approach of reducing the dislocation density of a gallium nitride single crystal, these 
people have proposed the approach of obtaining the thing of high quality at high speed, by preparing the 
mask of a silicon dioxide in a part of front face of the gallium nitride single crystal formed with two-step 
growth, and performing ELO growth (epitaxial lateral overgrowth). 

[0005] In ELO growth, the penetration rearrangement from a substrate becomes what bent along with 
the mask with the longitudinal direction growth on a mask, without spreading in an epitaxial layer. For 
this reason, if thick-film growth of the gallium nitride is carried out with ELO growth, the dislocation 
density of upside gallium nitride can decrease figures about triple [ 2-] as compared with lower gallium 
nitride, and can obtain little quality crystal of a lattice defect. HVPE with an especially large growth rate 
- when ELO growth is performed by law, the gallium nitride crystal of high quality can be obtained by 
short time amount. 

[0006] The vapor growth equipment using the conventional HVPE method is shown in drawin g 8 . The 
gallium compound generation tubing 85 which generates a gallium compound by the reaction of the gas 
from the substrate electrode holder 89 which holds a substrate 88 in the coil 82 of vapor growth 
equipment 81, the hydride installation tubing 83 which introduces ammonia, and the introductory tubing 
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84 of a reaction gas, and the source 86 of a gallium is arranged, and the 1st heating means 87 which 
heats the source 86 of a gallium, and the 2nd heating means 810 which heats a substrate are arranged on 
the outside of a coil 82. 
[0007] 

[Problem(s) to be Solved by the Invention] However, it was not easy to perform single crystal growth 
excellent in homogeneity and repeatability on the substrate made into the object by the HVPE method. 
For example, it sets by the HVPE method and gallium nitride is NH3. + GaCl -> GaN + H2 Although 
generated at the reaction which becomes +HC1 NH3 NH3 which mixing with GaCl was not fully 
performed and was activated thermally When the growth rate of thickness was small when not supplied 
on the substrate, and distribution arose in growth equipment, there was a problem that the thickness of 
the gallium nitride obtained served as an ununiformity. moreover, HVPE - with the vapor growth 
equipment of nitride crystals, such as gallium nitride by law, distribution within [ of the hydride of the 
nitrogen supplied as a gas ] a reaction becomes uneven, and it is generated further within a reaction 
There was a problem that efficient growth reaction did not occur by fluctuation of the amount of 
generation of the chloride of an III group element etc. 

[0008] Since growth of a nitride generally took place besides the substrate into which a nitride is grown 
up, the coil and the substrate electrode holder might be damaged with the stress of a sludge. The nitride 
had an adverse effect on the flow of a raw material gas, when a deposit arose, and uniform growth was 
difficult for the diffuser of the supply pipe of a raw material gas. Moreover, since a deposit was 
produced also at the side face of a substrate, or the rear face of a substrate attaching part, the crack might 
be produced into the whole crystal which grew with the stress by the sludge. The object of this invention 
solves such a technical problem, and is to offer the vapor growth equipment of the nitride into which it 
is stabilized and the single crystal of a homogeneous nitride is grown up. 
[0009] 

[Means for Solving the Problem] This invention is the hydride of nitrogen. The coil which performs 
nitride crystal growth by the chloride of an III group element, Hydride installation tubing which supplies 
the hydride of nitrogen within a reaction, and a reaction within the pipe The chloride of an III group 
element is generated and it supplies within a reaction. In the vapor growth equipment of the nitride 
which has chloride generation tubing of an III group element Inlet of hydride installation tubing 
Substrate for nitride crystal growth which has arranged for the upstream from the source of a metal in 
chloride generation tubing of an III group element, and was held at the substrate electrode holder It is 
characterized by having countered the blowdown section of chloride generation tubing of an HI group 
element, and having arranged. 

[0010] At this invention, it is the inlet of hydride installation tubing. By arranging for the upstream from 
the source of a metal in chloride generation tubing of an III group element, the hydride of a nitride 
comes to be spread in the whole coil. Activation of the hydride of nitrogen can be promoted from the 
upstream of a coil with a heating means to heat the source of a metal furthermore. In such a reaction 
within the pipe one, the substrate electrode holder which has a substrate for nitride crystal growth is 
described above. By countering the blowdown section of chloride generation tubing of an III group 
element, and arranging, mixing of the hydride of nitrogen and the chloride of an III group element 
becomes good, homogeneity improves, and it is the presentation ratio (stoichiometry) of a crystal. 
Crystallinity improves by being maintained. 

[001 1] The location of the inlet of hydride installation tubing is the hydride of nitrogen. It is possible 
that it is desirable that it is far from a mixing zone with the chloride of an III group element, it arranges 
for the upstream from the source of a metal, and it arranges from a heating means to the end face of the 
upstream or a coil, if it arranges for the upstream from the source of a metal at least - a coil - the whole 
can be diffused mostly and activation of the hydride of nitrogen can be further urged with the heating 
means of the source of a metal. By furthermore forming two or more hydride installation tubing, it 
becomes possible to make diffusion of the hydride of the nitrogen within a reaction equalize more. 
[0012] Moreover, the cross section of the blowdown section of chloride generation tubing of an III 
group element is small as it goes at a head. It is NH3 when the cross section of the blowdown section is 
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large. A part of gas flows backwards to the interior, and it is III in that the deposit of GaN arises ****. It 
is NH3 with the group source. It is polluted. Moreover, if the cross section is small, the blowdown of the 
chloride of an III group element becomes quick, and a rate is III on a substrate. Distribution of a group 
and N becomes uneven and the variation in growth thickness becomes large. In order to avoid such 
inconvenience, as a result of repeating an experiment, the uniform nitride crystal of thickness and 
membraneous quality was able to be obtained by setting up the cross section of the blowdown section 
with 5 - 30% of the cross section inside a coil. 

[0013] in order [ moreover, ] to grow up a nitride crystal simultaneously on two or more substrates with 
the growth equipment of this invention - III it branched to plurality and the blowdown section of 
chloride generation tubing of a group element was attached in the substrate electrode holder - many - 
several substrates are arranged so that the blowdown section may be countered, thereby - many - a 
uniform nitride crystal can be grown up on several substrates, moreover, III which has a source of a 
metal inside two or more chloride generation tubing of a group element was formed, and was attached in 
the substrate electrode holder - many - several substrates - said III even if it counters the blowdown 
section of chloride generation tubing of a group element and arranges - many ~ a uniform nitride 
crystal can be grown up on several substrates. 

[0014] In this invention, the carbon material or the heat-resistant ingredient which covered silicon 
carbide is used as an ingredient of a substrate holder and a substrate bonnet. Thereby, the deposit to the 
rear face of a substrate attaching part or the side face of a substrate could be prevented, and the crack 
initiation of a crystal is controlled. Furthermore, it formed on the crystal substrate using vapor growth 
equipment. A mask is prepared in a part of front face of AlxGal-xN (l<=x<=l), and it is characterized 
by performing longitudinal direction growth (ELO growth) parallel to a substrate side from opening of a 
mask. 
[0015] 

[Embodiment of the Invention] Drawing 1 is a sectional view explaining the vapor growth equipment of 
this invention. The hydride installation tubing 3 is attached in the horizontal-type coil 2, and the hydride 
of nitrogen, such as ammonia, is supplied to a reaction within the pipe one with carrier gas (hydrogen, 
nitrogen, etc.). As shown in drawing 1 , the inlet of the hydride of the hydride installation tubing 3 is 
arranged in the location distant from the mixing zone where the hydride and gallium compound of 
nitrogen are mixed. The gallium compound generation tubing 5 which installed the source boat 6 of a 
gallium in the interior is attached in the horizontal-type coil 2, and the reaction gas which generates a 
gallium compound is supplied to the source boat 6 of a gallium from the reaction gas installation tubing 
4 with carrier gas (hydrogen, nitrogen, etc.). The 1st heating means 7 is formed in the outside of the 
horizontal -type coil 2 of the source board 6 of a gallium, and the source boat of a gallium is preferably 
heated at 800 degrees C - 900 degrees C the suitable temperature of 750 degrees C - 950 degrees C for 
generation of a gallium compound. The generated gallium compound is supplied to a mixing zone from 
the blowdown section 9. 

[0016] The blowdown section 9 is dwindling the cross section in the gallium compound generation 
tubing 5 towards the blowdown section. As for the cross section of the blowdown section 9, it is 
desirable to carry out to 5 - 30% of the cross section inside a horizontal-type coil. The baffle plate 8 is 
formed in the downstream of the source boat 6 of a gallium in the gallium compound generation tubing 
5, ammonia flows backwards from the blowdown section 9 of the gallium compound generation tubing 
5, and he is trying not to react with the gallium metal of the source boat 6 of a gallium. Moreover, it is 
adjusted so that runoff of a gallium compound may become fixed with a baffle plate 8. The substrate 1 1 
into which gallium nitride is grown up is attached in the substrate electrode holder 12, counters the 
blowdown section 9 and is arranged. The substrate electrode holder 12 rotates during growth, and, as for 
the rotational speed of a substrate electrode holder, considering as lOrpm extent is desirable. The rate of 
the area of the substrate holder 21 occupied to the cross section of the horizontal -type coil 2 interior is 
made into 30 - 70%, and is 40 - 60% more preferably. 

[0017] In the exterior of the gallium nitride growth field (mixing zone) of the downstream, activation of 
nitrogen sources, such as ammonia, is promoted from the point of the gallium compound generation 
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tubing 5 of a horizontal-type coil, the 2nd heating means 10 for growing up gallium nitride by the 
reaction with a gallium compound is established, and a gallium nitride growth field is heated by 850 
degrees C - 1050 degrees C with the 2nd heating means. The part of the remainder of the gas used for 
the growth reaction of gallium nitride in the gallium nitride growth field is discharged from an exhaust 
port 13 outside. 

[001 8] With the gestalt of operation of this invention, the inlet of the hydride of the hydride installation 
tubing 3 is arranged in the location distant from the mixing zone which the hydride and gallium 
compound of nitrogen mix. For this reason, it comes to diffuse the hydride of nitrogen in the whole coil 
from the upstream of a coil. Moreover, by arranging an inlet for the upstream from the source boat 6 of a 
gallium, by the 1st heating means 7 which heats the source boat of a gallium, it will be heated from the 
upstream of a coil and thermal activation of the hydride of nitrogen is promoted more. Thereby, as 
compared with the vapor growth equipment which arranges the inlet of the hydride installation tubing 3 
near the mixing zone, it is stabilized uniformly and a nitrogen source can be supplied to a mixing zone. 
Although the location of the inlet of the hydride installation tubing 3 was made into this side from the 
source boat 6 of a gallium, the end face of the horizontal-type coil 2 is sufficient as it. 
[0019] Furthermore, the substrate 1 1 into which gallium nitride is grown up is attached in the substrate 
electrode holder 12, counters the blowdown section 9 and is arranged. The hydride of nitrogen is spread 
in the whole coil from the upstream of a coil, and good mixing with a gallium compound and the 
hydride of nitrogen is performed by countering the blowdown section 9 and arranging a substrate. 
[0020] The uniform growth within a substrate side is attained because the substrate electrode holder 12 
rotates during growth. The cross section in the gallium compound generation tubing 5 is becoming small 
gradually, and the blowdown section 9 is arranged so that it may fully be mixed with nitrogen sources, 
such as surrounding ammonia. As for the cross section of the blowdown section 9, it is desirable to carry 
out to 5 - 30% of the cross section inside a horizontal-type coil, and, thereby, sufficient mixing zone of a 
gallium compound and nitrogen sources, such as ammonia, can be formed. 

[0021] In a gallium nitride growth field, it is not avoided that a deposit of gallium nitride takes place on 
the tube wall in the gallium nitride growth field not only a substrate top but inside a reactor or internal 
components. However, the quartz generally used as internal components of a horizontal-type coil and a 
horizontal -type coil might break with the stress generated with growth of gallium nitride, when gallium 
nitride grew up to be a front face. So, with the vapor growth equipment of this invention, the inner 
surface of a horizontal-type coil was protected by forming the inner surface protecting tube 14 in the 
inner surface of a horizontal-type coil, and the deposit to the wall of a reaction is prevented. Moreover, 
maintenance of vapor growth equipment also becomes simple by exchanging the inner surface 
protecting tube 14 with which the inner surface protecting tube 14 was made removable, and gallium 
nitride deposited, and the pure inner surface protecting tube. 

[0022] Similarly, by attaching the head protecting tube 15 also in the blowdown section 9 within [ a 
horizontal-type reaction ] gallium compound generation tubing, the direct deposit to the blowdown 
section 9 of a gallium compound can be prevented, and the effect on the blowdown section 9 by deposit 
can be avoided by exchange of the head protecting tube 15. Moreover, with the vapor growth equipment 
of this invention, it has the description also in the gallium compound generation implement so that it 
may be stabilized and a gallium compound may be generated. 

[0023] Drawing 2 is drawing explaining the source boat of a gallium in gallium compound generation 
tubing, drawing 2 (A) is a sectional view and drawing 2 (B) shows the diaphragm formed in the source 
boat of a gallium. The metal gallium 16 is held in the source boat 6 of a gallium, and it is in the melting 
condition with heating. In the source boat of a gallium, the metal gallium which the diaphragm 17 was 
attached and was fused is in the condition of having risen with surface tension inside the field of each 
which had the four way type surrounded by the diaphragm 17. With a diaphragm 17, by surrounding a 
four way type, the front face of a metal gallium can enlarge surface area compared with the case where a 
diaphragm 17 is not formed, and can promote the reaction of a metal gallium and a reaction gas more. 
[0024] Moreover, the diaphragm 17 has the free passage section 18 in the lower part, can make the same 
the height of the front face of the melt of the metal gallium in each field surrounded by the diaphragm, 
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and can prevent ununiformity-ization of the metal gallium of the field surrounded by the diaphragm. 
Moreover, the lid 19 furnished with the reaction gas installation tubing 4, such as a hydrogen chloride, is 
formed in the upper part of the source boat 6 of a gallium, and the role which raises the reaction 
effectiveness of the source of a gallium and a reaction gas is played. 

[0025] Drawing 3 is drawing explaining the substrate electrode holder of the vapor growth equipment of 
this invention, and it is the front view with which drawing 3 (A) looked at the sectional view, and 
drawingj. (B) looked at the substrate electrode holder from the substrate side. The substrate electrode 
holder 12 consists of a revolving shaft 20 and a substrate holder 21 furnished with a substrate 1 1 . The 
substrate holder 21 can be freely detached and attached from a revolving shaft 20, and a substrate 1 1 
holds a substrate from a perimeter in the substrate holder 21, and is attached by the substrate bonnet 22 
which does not expose the perimeter of a substrate into a reactor. 

[0026] By this invention, it has prevented that polycrystal gallium nitride deposits at the side face and 
rear face of a substrate 1 1 by using the substrate holder 21 and the substrate bonnet 22 as a carbon 
material or the carbon material covered with silicon carbide. The crystal crack resulting from the stress 
of the polycrystal gallium nitride which deposited at the substrate rear face by this can be prevented, and 
crystal quality and the yield can be improved. 

[0027] The number and attaching position of hydride installation tubing connected to a coil differ from 
the vapor growth equipment which drawing 4 shows the gestalt of other operations of this invention, and 
was shown in drawin g 1 . Drawing 4 is drawing which looked at [ of the coil ] vapor growth equipment 
from the end face, the gallium compound generation implement 5 is formed in the center of a coil 2, and 
the reaction gas installation tubing 4 is in the source boat of a gallium. Drawing 4 (A) is the example of 
the gallium compound generation tubing 5 with which two hydride installation tubing 3 was combined 
up and down, and is the example by which four hydride installation tubing 3 was combined on the 
periphery in drawin g_4 (B). Thus, concentration distribution of the hydride which carries out the 
operation as a nitrogen source within a reaction can be made more into homogeneity by arranging the 
hydride installation tubing 3 uniformly. 

[0028] Drawing 5 is a sectional view explaining the gestalt of other operations of the vapor growth 
equipment of this invention. In the vapor growth equipment shown in drawing 1 , the substrate electrode 
holder 12 which has the substrate holder 61 which can attach many substrates is used for the equipment 
shown by drawing 5 . Furthermore, two or more blowdown sections 9 of the gallium compound 
generation tubing 5 are formed, and uniform single crystal growth of a up to [ two or more substrates ] is 
enabled. Except the structure of the substrate electrode holder 12 and the blowdown section 9, and the 
number of hydride installation tubing, it is the same as that of the equipment shown by drawing 1 . In 
this equipment configuration, it becomes possible to grow up uniform gallium nitride on two or more 
substrates. 

[0029] Drawing6 is drawing explaining the substrate electrode holder holding two or more substrates in 
the vapor growth equipment of drawing 5 . The front view and drawing 6 (B) as which drawing 6 (A) 
regarded the substrate electrode holder from the substrate side are a sectional view. The substrate 
electrode holder 12 consists of a revolving shaft 20 attached in a reactor free [ a revolution ], and a 
substrate holder 61 furnished with a substrate 11. The substrate holder 61 can be freely detached and 
attached from a revolving shaft 20, and a substrate 1 1 holds a substrate from a perimeter in the substrate 
holder 61, and is attached by the substrate bonnet 22 which does not expose the perimeter of a substrate 
into a reactor. In order to explain the response relation between each substrate and the blowdown section 
of the gallium compound generation section, a broken line shows the location of two or more head 
protecting tubes 15. 

[0030] Moreover, two or more breakthroughs 71 are formed in a part for the center section of the 
substrate holder 61, and it has prevented that the negotiation of the gas of the section of a reaction bars 
with the substrate holder of a big area. Moreover, in a reaction within the pipe one, gallium compound 
generation tubing can make more uniform concentration of the gallium compound in the section of a 
reaction by preparing what [ not only ] is prepared in one place but plurality. 

[0031] Drawing_7 is a sectional view explaining other examples of the vapor growth equipment of the 
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gallium nitride of this invention, the vapor growth equipment which shows the equipment shown by 
drawing 7 to drawing 1 — setting - many — the equipment which formed four gallium compound 
generation tubing 81 further is shown using the substrate electrode holder 12 which has the substrate 
holder 61 which can attach several substrates. It is equipment whose growth of a uniform single crystal 
arranged the gallium compound generation tubing 81 uniformly on the periphery, and formed the 
blowdown section 9 in the point of each gallium compound generation tubing 81, and was enabled on 
two or more substrates, and is the same as that of the equipment shown by drawing 1 except the 
structure of the blowdown section 9. 

[0032] With the equipment shown in drawing 7 , since two or more gallium compound generation 
tubing 5 is formed independently, as compared with the equipment of drawing 5 , the amount of 
blowdown of the gallium compound from each gallium compound generation tubing can be equated. In 
the above explanation, although the horizontal-type coil of every width was described, even if the 
configuration of a coil is the thing of a vertical mold, it is applicable similarly. 
[0033] 

[Example] the vapor growth equipment of the nitride of this invention -- the [ periodic-table ] — it is 
suitable for manufacture of nitrides, such as an III group's aluminum, a gallium, and an indium, or such 
mixture. As an example, an example is shown below and the following explanation explains 
manufacture of the single crystal of gallium nitride to it. 

The gallium compound generation section which put the 800g metal gallium into the source boat of a 
gallium which prepared the partition whose spacing is 1cm in the same section of a quartz reaction of a 
horizontal type with a bore of 75mm as what was shown in example 1 drawing 1 was prepared. With the 
heating furnace, while heating the gallium compound generation section at 750 degrees C, the growth 
field was heated at 1000 degrees C. Reaction gas installation tubing to the hydrogen chloride was 
introduced into the gallium compound generation section by part for part 200ml/for 50ml/by making 
hydrogen into carrier gas, respectively. Furthermore, hydrogen was introduced from hydrogen 
installation tubing of the outside, and it introduced near the center of the substrate attached in the 
substrate electrode holder with the linear velocity of 5cm/second from the gallium compound blow-off 
pipe with a bore of 20mm which attached the quartz protecting tube. 

[0034] On the other hand, from the edge of a coil, ammonia was introduced with hydrogen in the same 
direction as the introductory direction of a hydrogen chloride. The linear velocity of the gas containing 
the ammonia introduced into a mixing zone was 1 cm/second. On the front face of the substrate which 
formed gallium nitride of 1 micrometer of thickness beforehand on the 50.8mm field (0001) silicon on 
sapphire of a diameter, with photolithography, width-of-face a pattern of 3 micrometers of a stripe-like 
silica was formed in the direction of <1 1-20> to the gallium nitride crystal at intervals of 4 micrometers, 
and the sample substrate which separated the growth field was attached in the substrate electrode holder. 

[0035] The substrate holder attached the sample substrate on the base material made from carbon using 
what covered silicon carbide in thickness of 100 micrometers with the substrate bonnet using the same 
ingredient as the substrate electrode holder whose magnitude of opening is 45mm. Moreover, the 
percentage of occupying to the cross section inside the coil of a substrate electrode holder was 55%. 
Moreover, the inner surface protecting tube with a bore of 62mm made from a quartz was formed from 
the growth field of the section of a reaction before a substrate holder, and in the downstream side. While 
adjusting the ammonia supply partial pressure to 4.9x1 04Pa (5x1 0-1 at) and the hydrogen chloride partial 
pressure of 9.8xl02Pa (lxl0-2at), the substrate electrode holder was rotated with the rotational speed of 
10 ppm, and gallium nitride was grown up on the sample substrate for 3 hours. The thickness of the 
obtained gallium nitride single crystal was 300 micrometers, the deposit of polycrystal did not take place 
to the periphery or rear face of a sample substrate, and the substrate crack was not produced at them, 
moreover, the homogeneity of thickness — less than **2% - it is — surface dislocation density — 1x107 
An individual / cm2 it was . 
[0036] 

[Effect of the Invention] With the vapor growth equipment of the nitride of this invention, while 
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considering concentration in the reactor of the hydride of nitrogen as uniform distribution, growth of a 
single crystal was able to be made uniform at high speed as what also has the uniform concentration of 
the gallium compound generated from a metal gallium. Moreover, since the head protecting tube was 
formed also in the blowdown section of the gallium compound generated from the metal gallium while 
using the inner surface protecting tube for the inner surface of a coil, problems, such as breakage of the 
coil by abnormality growth of gallium nitride, can be prevented. Furthermore, since the carbon material 
or the heat-resistant ingredient which covered silicon carbide was used as an electrode holder of the 
substrate into which a gallium nitride single crystal is grown up, the amount of deposits of the gallium 
nitride to a substrate electrode holder can be made small. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 7] 
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